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[0015] 

A reflection beam from an optical disk 105 is again directed 
toward an objective lens 104, and after passing through the 
objective lens 104, it is reflected by a beam splitter, thereby 
forming an optical beam spot corresponding to an image of a track 
on optical detectors 106a and 106b. These photodetectors 106a 
and 106b are evenly divided along the track direction. By 
detecting these optical beam spots by the photodetectors 106a 
and 106b, tracking state of the objective lens 104 which 
represents whether an optical beam correctly traces the track 
of the optical disk 105 is detected. 



[0016] 

The photo detectors 106a and 106b are connected to pre-ampl i f ers 
107a and 107b, and the detected signals which have been subjected 
to photoelectric conversion by photodetectors 106a and 106b are 
current-voltage converted and then amplified by pre-ampl i f ers 
107a and 107b. Further, these amplified signals are inputted to 
a subtracter 108 and an adder 109, and are calculated. High 
frequency components in the difference signal 111 that is 
obtained by being operated by the subtracter 108 are eliminated 
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by a low-pass filter (LPF) 110, and the difference signal 111 
from which high frequency components are eliminated is inputted 
to a division circuit 112. In contrast, a sum signal 104 obtained 
by being calculated by the adder 109 is inputted to a low-pass 
filter (LPF) 113 and a high-pass filter (HPF) 123, and the sum 
signal 114 passing through the low-pass filter (LPF) 113 is input 
to division circuit 112. This division circuit 112 outputs the 
signal that is obtained by subtracting the sum signal from the 
difference signal as a tracking error signal. The tracking error 
signal is supplied to a tracking control circuit 116 via a 
polarity inversion circuit 115. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To provide an optical disk 
enabling stable racking control even In the case of 
tracing either of recessed and projecting tracks of the 
optical disk. 

SOLUTION: A reflected beam from the optical disk 105 is 
detected by photodetectors 108a and 108b bisected along 
the track direction of the optical disk 105, and their 
detection signals are inputted to a subtracter 108 and 
adder 1 09. A difference signal obtained by the 
subtracter 108 and a sum signal 114 obtained by the 
adder 109 are inputted to a division circuit 112, where 
a signal as a result of dividing the difference signal 
111 by the sum signal 114 is outputted as a track 
tracing error signal. The track tracing error signal is 
supplied via a polarity inversion circuit 115 to a 
tracking control circuit 116, so that an objective lens 
104 is kept under the tracking state by a tracking 
actuator 117 and a linear motor 119. 
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(57) imm 

2 4MW£;ft,T^5#;8lffl»l 0 6 a, 10 6 bt^f^ 

tfttlMgi o sxtwniJMsi o 9icA*s*t5 0 

i o 8-et#^nfess«-^i i latfflniwi o 9tiie 

ix/tiMM-i i &miHjKi 1 2tcA^$tL, Mft 

fill SrfPffl-f l 1 4T1&Lfc«-f§-£: h7 s^iitfcW 

SKIhIKI 1 5^LT h7y^^^*J«Bi|HlKl 161: 
WJ&Stt, h7y^^7^f a x^H7My^ 
T^e — * 1 1 9JCJ; SatfeW^Xl 04^h77^r>^ 




yy? ^tt^^r^r * * £ , 

at, 

^K>#a£, 

sfrta h 9 y * ^^-r^Ff^^tcf^or^sa® $n 

»K*t*-A*:*Urafttti#afc* 
S*S«MH*ai:, 

r (Dftfr^ *t<obyytK.% \±—J* ZMft-TZMft^ 
Skk. 

«Mn#a£. 

rcottw#a<^*i*affl«^btib*snsftaifs^ii 



(2) W9-5 0 6 3 4 

r «* 2 ix 5 * tf — J» cD^fcft&g t mils h 7 * * i ^i* 
tL*Sr»Bai-*«#ft!a*a4:, 

1 h\ RT/MEftT* w * * <^ft§& h 7 v * «r* * — 

r. (7)^~ KillR^af;: £ 9 iltR $ ttfc*- KlcS<Jv*"C 
70 r > i*tt*ic#i£L^«#*a*"*-s«i*#at, 
s^atc* oawsttfc*— K^x^v^r»»*asr» 
»jffli#a^, 

^»^a^ 

suie h ^ y ^ ^ j*is-r s Bf3e*rti*-»o xmmmm s n 

oEWtf— A«r*ffli-**ffi*ai:, 
J«t-»*r»4i-4««-W8**afc, 

fpfs#^^i- ^> fp«#»^a ^ , 
30 ^#a<h, 

-r^z by y ^(cj£CTa^-rs^~ Ka*#at, 

WE»«-»»fe#a"T?*^*ixS«*^^ 5 * 
^ -dr, ■ftt»c#jSL*:«#«:tb*'t-5«ttR<E#ai:, 

KiiiR^afcicJ: «9a«s*tfc*- Kjc*^v^r8«^a 
& Mcffi^ t-tz> yty* <<x?mmo 

Z<Dftyj x?<n by ^l:*t:-^^$*t6*^ 

at. 
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ME h y y ? \£MJ&+zmttfafrte<>xm&mU £ 

jttjEUff 2 Bit LTHft^x— ^ Srffi^i*- 1 <£> 

2 fitted© 4, 70 

ituKftfa 2 mt Lrfdft*^-^ SrU^r 6* 2 

- Ka^aic* oattsftfc^— b^zm^^x»n^ 

[»Bw»»ftRB] 
[0 0 0 1] 

[0002] 

lcflMR^E»*ix5. Sfc, 5E*P, *'<>f 9>nR, sfcv> 

fi-fc^wwEa***^****^^ ^^»«# ^ 

Wx.fi, 4#^Bg6 3-5 7 8 5 9 -S§-{CfESt £ frT V ^ £ D 

ytf^*?^ IS601, &tfE»*f?|Bk Wx.fiffi^ 
ffctt»3&»&fcSE»B6 o 2£#-T£ 0 Eft«6 021: 

SSV^T, Mh7 7^ 6 0 5^j;OT9lh7>7^6 0 6 

^M*tc»«a*E«*Six* E»^— ^ 6 0 3 (OjiJ^s^j* 



ti¥9- 5 0 6 3 4 

h7y^^Wa^ s E»$tt, £fcr<D h7 y^WEftS 

[0 0 0 3] cwj:5*3tT f >r^^3Saic*3*tSW^ 

E^at/ff^i-Stt*^*^^ ^^»«4r«»tt^*r 

— iff— Afi, 3jJ>-^l/yX70 2, tf— A^^U 

7*-f 7 0 5<^E»»^****X5. *7>f^^7 0 
5d>£>E*t£*ifci'— if tf— Ate, »uyX7 0 4, 

tf— A*:/y '^ 7 0 3^tt3tf^^^ 7 0 5(7) h 
9^^^^]^fp v oT2^Sij^^fc^ffi^7 0 6 a % 7 
0 6bl:W5, r<Z53t^mSi7 0 6 a , 7 0 6 b(C 

/7 0 7 a, 7 0 7 b ^Lt»*»7 0 8ioJ:M* 
«7 0 9KA*S*l5o *»«7 0 8CJ; D#&ix*:lS 
«#ti, {6«iiiS^-</w^ 7 1 0Sriiia«, byy?& 
WM&Xt^rk LT, ffittRIE!sI&7 l lt*Lth7y 
*^»]«E!»7 l 2Jc»^ixSo h72/^r^fWWIaI 
K7i2lj:, h7^^^7^- 4rttjE*-Sfc«>lc, h77 
^V^T^^-* 7 1 3&mW)1-%o byy 
^y^r^fax-^ 7 l 3XM1EXZ zmm*Mx.x 

[0 0 0 4] — MM%s7 0 9KJ; 9 ^kftfcftft -si- 
te, mmmmy^^^7 i9^mwi^, s±«#fcb-c 

H*«#*&aiHlB7 2 0tcJ:D«La*Jx. 7^-^ft-^t 
LXx— ^^3lIeISS7 2 ltrj: ^7 
2 2^LTCPU 7 2 3Wx.^ ^y 7 2 4C 

[0 00 5] i/^r^^y hn-77 1 6(t 

I0K7 2 lT&^^lf-^-Jcj:^, h y v * iztzttth 

5 <t 5 tcSttStelUSS 7 11 Sr»J»"T 5 4 *C If 
^-AiSMH^>b9y^*ji«-rs«fc5 h7y^^M 

iPisiK 7 i 2 <^ d ^T^-?mm\*)& 7 1 4 &mm~t 

6 0 */c, '>X7^^yhP-77 16l±, ^e— ^^®J 
[HISS 7 1 7 Srffllffll It, 7^7^^ ^^ 7 0 5 £MM<7)[H]te 
SfcT'dJ^^-tir^ J: ^Icit^^^^^-^ 7 l 8 &m»£it 

Z>o & ^rA3ybP-77 16lt u— 

M7 2 6 ^jaiLT, <f-§-OS±^^fiE^itL 

/c^S^i — if f-A3&SRBIt*ix5J:5Jc#J«i-rSo 

[0 00 6] 

[5S^*s»»LJ: 5 4-rsSRJH] t^^co^^^^^^© 
"Cfl, u-if if— A^flBJW^J: 5»3ftt4*^«*fc 
^m&oMVttD^kZmm LT*««#*E«M-3*r f 
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h^y^V'^fWWdSHJBlcftSBJH^fcao mate, Dfl 
[0 0 0 7] fi£oT, roSW^IftH ±5zEL*:J;5 

[0 0 0 8] 

[«Jg£»2fc-r 5 #><£#&] r.<£>3SWte> ±IBPp^M^ 

t5*7^^^gi^iM6!)^5 0 
[0 0 0 9] r<£>3SWicJ;;ixfif. v>fnt««^ 

##at. r (^ft^aSrMEftT*-* * * <n¥&)jfaK 
tc J: o xm % £ tt 5 * tr — i> <7)^^fia t M E H 9 y 9 



(4) #FW9 -5 0 6 3 4 

[0 0 10] ££1^ i<z>»W^J;ixtfv^-f*Lt««^ 

at, r©«u*«^#i*ati«*»bffl***t6ifctH« 

K J; o Tifcft 5 ttS » tf — AftfeS i ttE b 5 y * 

eBII0»b9y^&ft^~^&8t'*~5&l- = e— ^ ^ 
itufE*^ * ^ coaStf h77^ *r*tr— ^T^sTf £g£ 
2 ^r— K<D^-fna>— KfctfcSM"'** h y y * 

20 a^± o»Ksnfc*— K*c*^v^rttE«#»3a*a 

Lfcfl*trfflM5«D!**«fc, r.<^&^ai-£9m 
*£nfcif-^ RTJM*-K»*#afcJ:9*RS*i 
yh*— Kd£<3u^-C»»#aSr^tbSi3:, ^3rr^# h 

[0011] ros&WKititf, vv-rnk 

flM83&SE*tf# Sffl»atfCi» F7^ !:ftS3fer>f 
*^t, ^(Dftrr^^W y?\Z_%\f-J**$kJt-r 
30 r^A^aSrWE*^^^^^*^* 

Sr»*i-5ft«»«*#at, «TEfi«#*ft«#"eBfe 
Lfc8ftfS*«:*^i'SI»fB-?-*^at, MIS^x^^ 

^oHj^h^^^^tf'-Ar^^-rsmi^— >R 
#a-c**sns«-^6o^ ^*r«]oift^*«Ji*^a 

t, WE*-Kai«¥«lcJ:Oa«Sixfc*-K^X^ 

v^rsftE»«#»^#a-c5s^stt5«-^oatt*RC 
t, r cDStt^^aic: j: d m^^^m xt/saE 

50 *a'*r#»S*. ^t^h7^±{:«^?:i 
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[0 0 12] Z<D&W\z£tltt s V^-fttt 

S*lRlJc»oT»»EJt*ixfc^*< H2o^ffl® 

ffiffi«j&>kttW 2 ocOj&aHf «9 Sift -*§- 

«WBJS«*«r2<tftL"C 

js«#^— *«^*^sfuo2«fls#a*, b&iesi« 

#afc.fc 9 fflASixfci*ix*«#, Sr/^e— KiliK^a 

[0013] 

^co^^(cov>rp^a^i^pji-^ 0 ant rco^w 
cojg i (Dmm^wm^m^^-c **&m<Dm&&w» 

tt, ^iWflcu — if 1 0 l, 2^***J«&*&*j|xfc* 
y-T^e— ^ l l 9|:J;ot)t7>f^^ l o 5^i* 

1 0 OK^Tf*, 10 1^68t*ftfc 

if tr— i*as=i y ^ — ^ i/yXi o 2X=* 9* — b £ 

ti, tf-A^/y y ^ 1 0 3^Lt^^Xl 0 4 

i:»^5o rcou— iftf— Ate, r^i/yxio 
4ic£oT7fc'7V^ 1 0 5 60E»Sl£**£jix5o - 
(0%^^ xn0 5lt EI 6 (dT^-Ti 3 fd, IS^tg 6 0 

7^r^W KtCcfcoTSjSSixSIMjas j/* 6 0 5 
MaSh77^ 6 0 6^tf5 o ^(7^[ia^h^>>^6 
0 5 &tftn,ffl5 h7^^6 0 6fi, ffitt h7^^t LTlt 

t> $t fcf ■ — A co bs t - j: 5 mi^ft fi^Stf) 



(5) *l¥9-5 0 6 3 4 
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[0014] Hi ic^i-^ftu— if 1 0 l^fbtt, ^ 
^-K^fi, if tf- 

A^sss^$^ Eft*- Kflflcfi, 

— tftf— Aj&saMMfru- if i o I3&*&»4fe*ix5 0 £ 

*Sft*©}«5feu— 1f tr- A if l OU^f 

[0 0 15] 1 0 5^t>(t Rkt^—A&n 

10 ^l^V'Xl 0 4(C|Rl{te>^ Cl^ttl/yXl 0 4 
«:5iiabfe«. if— A^^y 1 0 3T^*T^tt, h 
^ 5/ ^ com^ltifc bfc5fe If- A h^3fettU4»l 0 

6a, 106b±l:»*StL5o d<^*«ltti« 1 0 6 
a, 106b(t ftT^ 1 0 5 CO b^y^lfijKfB 
ot2^J^tLtv>§ 0 ro«if— A^^y h*r**a 

Sl06a, 106b"C*ffltS^iiaot, T^TM 
^n05(D ^*3felf— Aa5jEb<iiWbTV^5 

WS:«t»»^vXi 0 4 co h7y^r^«W« 

20 [0 0 1 6] 3t»ai*l 0 6 a, 106bit 

Tl/~7\ 0 7 a, 10 7 b WBH*$Jl,, *|*ttlSl 0 6 

a, i o 6 mcj: 9 5fe«***nfe*a«#3&s^y t> 

/107a, 10 7b $ *L 

5 0 r COif £ ;ftfcj$tfj{f -^tt, if^l0 8 

xtWHrnsi o 9ka:*<**u *n^«**oasix 

So ®@£si 0 stcj; DiK**ixT#feixfcJI«*i l 
l fi, {gigiliE^/v* l l o (LPF) T?iB««fiK^ 
#l»:fe$jh,fc«L MSIhIBi l 2fcA^£*x£ 0 — *\ 
#Dg« l 0 9 J: *) S *x"C» 6 ttfcfnfS l l 4 
J0 fi, (LPF) 1 1 3RTfM)&mi®7 

4^9 (HPF) 12 3fCA^£2x, ffi^iii&^A'^ 
1 1 3il^^cOfp{f-^l 1 4te#Jj|lH]&gl 1 2JCA*S 
ti§ 0 Ccofij^lHlSgl 1 ^f-^1 1 l^rfPff^- 

1 1 4TfBftbyhfB*Sr F7 y^i6fl9»««*fc bT£ti* 
"TSo h7y^i6«*»»*tt, SttRtelalBl 1 5£ 

[0 0 17] h7 7^>^J«l 16^bft b9 

^y^r^fax^^ 1 1 7 zmm-Tzmmm-^tf b 

^ 1 0 4^o3fet*lc:a[SEi--5*lPl^»ttS*t, ^fc3fex 
^10 4U, h7y^*IB^#IH**^ Wftu-^X 
S^t^JfcSo v*^tfT 9 $ 1 1 7T'i 

fi, h^y^r>^#j»ieiKi i 6coai^te, y^r^t- 
^SJ»IhIBi l 8^*e>tu, >icoy ^r-e— ^^j^ih] 
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T F75/^r^T^^^^ 1 1 7 [CctofTt tf — A 

4^^ift^n^>o rco<t 5tcy^r^-^ 1 1 9^^ft 

iSHlC^l^Xl 0 4/^W£*l5o 
[0018] — S3=^r— KK*5^1\ 109 

— ^MSHeM 12 5 <£ 9 %±M£nti&, 12 6% 
iUCPU12 7(^X.btl> 12 8CM^ 

[0019] ^rA^y hn-7l 20li, 
J:5^h^^ d r^^*JWlHl^l l 6H^r^W 

bki i s^r^-r^. 

[0 0 2 0] £fc, ^xfAny hD-7l 2 0fi, 

— *ffi»[§I*Sl 2 1 »LT, ^^^lOSSrS 
McolHie^r'lHie^i^^ct *>\zrf4*9*—9 12 2% 

[0 0 2 1] £ bf-, ^f^3yhP-7l2 0(t 
tfKniHK 1 3 0 SrSJWL-C. Sdfc*— KB#Kf*, 
^Jg^u-if i o tftf 

[0 0 2 2] stir— A£3te^**±^E*Ji{£ 

MSB ascitic a s #>^fi&&-r s o 

[0 0 2 3] H]2l£te, Z<D£ ot£%7* 4 *?^W\^& 
l^T, wnh^yf&^folZttlsXmigTZ&Uhry 

vf&vtmmm^-xhv . mtp<n&M2 o 2«, 

Uhyy? RXf&U gov ^Hco h 9 s> * t>tS 

[0 0 2 4] Z<Dmi&e>MmXte, H)2(C^L.fc 



( 6 ) ffl¥9-5 06 3 4 

[0 0 2 5] EP^> *f>f^^^^^Mt- Afi, h 

fg3 0 l^^Pl^3 1 2tcA^^n, *jb-?f*l8t* 
MSWo M»^3 0 ltcA^^tbfdftffilf-^-fi, 51 
fi«il7-f;^ (LPF) 303 

/a iiifi L^:«*J*Sff * 3 04i LTUAS^ A/D^ 

[0 0 2 6] Jn»« 3 0 2 KA* £ tbfcfcfflfll # 

tt. SVMClPjfStlfcflK ffi«iiiS7>f^^ (LPF) 
3 0 7 RXfim&Mi&y 4 ^2 (HPF) 3 13M#jf&£ 
tlZo afflKKB^-f 3.1 3(C«^$tL, <SJ1«EMK» 

t L-CS^f^SlHlK l 2 4lcfl«&i**t5o ffittiiifi 

fff3 0 8ft A/DfM3 0 9iC«^, A/D 

S§3 0 6(CA^^tL^>o 
[0 0 2 7] r-f^^^t/^otyt (DSP) 
3 1011, A/D^&^fcMff-^X-* tfrff-^- 

^[eJS§3 0 6 «:^LTD/A3ElftS3 l li-J: 

3t? d b7y^i&fla*ii«*3 1 2iL-rm*stt6o 

K7 s/ ^ ifiiae^Slft* 3 1 2ft -Hi M^LfcJ; 5(C 
<H4K«te0&l 1 5^LT, h^y^^^SWIsIKl 
1 6l«^^o 

[0 0 2 8] wcoj: 5*«fi8^«#«!fSlHl§S*r0li-^ 

^ommm<omt^mm ^xmmm^zm&i-zyty*^ 

40 ^^^ffiV^T, HQg|5h7 3/^S^aSl5K7 3/^COV^tb 
[0 0 2 9] - (D^m(D?t7*4 * ? ^M^^ 2 (D 

mm^nm^^^xmrn-r^o B4n, z<omw<Dm2 

50 4KWS:*l»i"So 



-6- 



11 

[0030] H4jc*-fj:5jc, o sfrhmti 

i£«iIiS:7-</u* 1 i o£iii® L/c^<f-s§-i l 

1, raoMl0 9^bffi^$K ?S«iiifi7-f/u^ 

1 l 3&i8igLfcfp{t#i 14IJ, ^KSMHsIBgl 1 2 
{-A*^ti5o ftDtlfilBl 1 2tt\ 1 lSrftfs 

4 0 1, XtWStfEStelUBl 15**lt h7!X^ 

2 0 ft, 7*— ^ftLSIsIKi 2 5d^^f#lcj: 9, ifiK 

-r^* h 7 y * ^Qj]§p h 7 <y ? h7^^ fr&miR 
u y-r ^«»iaB4 o i , Rxtm&R&mm 115* 

1 0 l^?)S«$ti5U- 
[0 0 3 1 ] y>f ^«JJJHhIK4 0 lWt. ttT^^cOOO 

^TJ;9tc N by yt^fotti&hthn b9y^<D 

<otztb, *#L3SIh]Bi 2 5j&»feG>flHHcj&ET, c 
PU 1 2 7KJ;i9iIl§M--<# 

=rJ*zn^ — ^ 1 2 0(c«t 9 h7 5/^^51«*n* 

fidb^b^^^(c:^tS;LTy-r^»lHlK4 0 
^&9}*)1&Z-Z> 0 COJ:5(cLX, h^^/^r^^ii^m 

[0032] j&*3, ^joto^tt^fcrawc, m$um 

[0 0 3 3] ^^;^>/t/l'7'ot 5/ if- 5 o 1 «\ 
®H£ff3 0 1 fe&MT&yjfr* 3 0 3, 

X^A/D^ift«3 0 5 ^Lt^ V* — :7^>f *[n]& 
3 0 6 A^J £ n/c^jf-^x- * t , 1)m^ 3 0 2 
UW7S*l, t&SiMT&y << ^9 3 0 7, ^{/A/DfM 
3 0 9^1T^ — ^^^Xle]g§3 0 6 fcA^J^H 

/^ntytSOlll ^5 0 2^Ltg8^fc 
CPU 5 0 3icj:5ii^ h7y^^*UIW»«^ai-3v^ 
T\ £V i'&SD&x.So rOctptcLT, h7v?j&V£ 



(7) #fl¥9~5 0 6 3 4 

72 

TD/AM3 1 h?y^iifl»S6Mt*3 1 

SB h 5 s> * h7-7^ l-*fJ£ LTW ^dsgjjft 

[0034] j^±i^pj l/c j: 5 ic, 12 (ommmm^ 

[0 0 3 5] 

[0 0 3 6] *fc, iStt-r^* h5y^3ftSDa»h9y^ 

[IDl] r (7)^^C^)^ 1 COUffi^^fC^^^X^ 

[H12] wcois^to^^ ^^»K(cJ:5 h^^^afit* 

[si 3] mi t^£titzm^&<DRiiv icm\<^(btxz 

[09 4] r^roS2^te«i(c#S3tf>r^^ 
^0 [05] !3 4^$HfeSiiWlHlK^^9tcffli/^P > ns 
[[U6] ^w^^^^^^JSMT-IBft • W^S^S 

[ii7] i£m<nft^^x?mm&&mmz^7'uv? 

[^F^-cot^P^] 
l 0 1 — if 
50 10 5 - ytT-i^Z 
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106 a, 1 0 6 b-3tSIW« 
1 0 8— 
1 0 9— *P*S 
1 1 2-- 
1 1 5 ■ 
116- 
12 0- 
301- 



(8) 



#BB5p9- 5 0 6 3 4 
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3 o-2—JdJM 

3 o 6—-f y*L>(*m& 

3 1 0-7*-< ^^/I/V^t^nt^t 

4 0 1 -<y>f V^^lfilSS 
6 0 2— EftJf 

6 0 h7 y ^ 

6 0 6---aSi5 h7 V$ 
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